The influence of Co 2+ ions on the activities of Na 
`
It is remarkable that the metals of the first transition series (Fe, Co, Cu, Zn) are very important biological metals and are apparently necessary for all physiological processes. They take place in biochemical processes with enzymes and enable their normal functioning. Thus, understanding the chemical processes between these metals and ATPase, which cause changes in the enzyme activity, is of great interest.
Cobalt is an essential micro element required for metabolic functions ! but it is also potentially toxic if its internal concentration exceeds a limit and can cause the inhibition of Na + /K + -ATPase activity. " The aim of this work was to examine the effects of CoSO " on the activity of Na + /K + -ATPase and Mg 2+ -ATPase in synaptic plasma membranes (SPM), prepared from the whole brain of adult male rats.
EXPERIMENTAL Chemicals
All chemicals were of analytical grade and were purchased from Sigma Chemicals Co.
Synaptic plasma membranes preparation and ATPase assay
The synaptic plasma membranes (SPMs) were isolated according to a standard method. 5, 16 The ATPase activities were determined by a modified spectrophotometric method for inorganic phosphate ' liberated by the hydrolysis of ATP. The standard assay medium for the investigation of the Calculation of the free ionic concentratios
The concentrations of the ionic species were calculated according to a well-known method % taking into account all the equilibrium reactions involving Mg + , Co + , Tris and ATP (Table I ). The stability constants were taken from the literature. 7, 18 In all the measurements the free Co + levels and the levels of MgATP `a nd CoATP `w ere controlled.
Kinetic analysis
Kinetic investigations were undertaken to determine the nature of both ATPase enzyme inhibitions induced by CoSO". The experiments were performed in the presence of increasing concentrations of ATP (0.25 5 mM), and the absence or presence of CoSO". The CoSO" concentration was 168 µM and 262 µM in the Na + /K + -ATPase and Mg + -ATPase experiments, respectively, while the concentrations of the other ions (Na + , K + , Mg + ) were kept constant. The kinetic parameters (Km,8max) were determined using a computer program developed in our laboratory.
RESULTS AND DISCUSSION
CoSO " -induced inhibition of synaptosomal ATPases
The neuroactive potency of a cobalt ion was estimated by determining its ability to affect the Na + /K + -ATPase and Mg + -ATPase activity as a function of experimental and recalculated free cobalt concentration. In the reaction mixture,
CoSO " was present in the concentration range from 1×`% to 0.01 M. Increasing the concentration of cobalt results in an inhibition of the SPM Na + /K + -ATPase and (Table I) , and so Co + may compete with Mg + Fig. 4 ) and the agreement between the results is within experimental error (Table II) (Table II) . The cobalt ion is a nonselective inhibitor for Mg + -ATPase and it can only be concluded that there are two sites of different sensitivity.
In conclusion, our results show that the Co + 1+ # values for both ATPases are much higher compared with the other metals of the first transition series, i.e., for Na + /K + -ATPase (1.68×`" M) it is about three orders of magnitude higher than the value for Cu + (5.9×`% M). The apparent lack of effect of Co + ions on the ATPase activity suggests that this metal may be prevented from affecting the active sites of the enzyme, perhaps by binding to proteins not native to the enzyme. Since 
